Involvement of renal sympathetic nerve overactivation in the progression of chronic kidney disease in rats.
Time-dependent changes in the renal sympathetic nerve activity (RSNA) in the progression of chronic kidney disease (CKD) have not been investigated, despite the fact that renal sympathetic nervous system is augmented in the condition of CKD. In the present study, we examined time-dependent changes in RSNA and renal venous norepinephrine concentrations for 12 weeks using 5 of 6 nephrectomized CKD rats. Both RSNA and norepinephrine concentrations were increased during the early phase in the progression of CKD. Urinary protein excretion and systolic blood pressure (SBP) were gradually increased during 12 weeks after 5 of 6 nephrectomy. Treatment with γ-aminobutyric acid or the combination of prazosin and propranolol in the early phase (0-4 weeks) after 5 of 6 nephrectomy significantly attenuated the increases in urinary protein excretion and SBP in 5 of 6 nephrectomized rats. On the other hand, the same treatment in the late phase (8-12 weeks) after 5 of 6 nephrectomy failed to suppress the proteinuria and increase in SBP. Treatment with hydralazine at hypotensive dose for 12 weeks also failed to affect the proteinuria in 5 of 6 nephrectomized CKD rats. In conclusion, the augmentation of renal sympathetic nervous system in early phase after 5 of 6 nephrectomy is closely related to the development of partial ablation-induced CKD in rats.